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*« A 4 -T * x > y > K to W & 5 s - * ©flt£ 
[ b*ji2 ] mttM» «» > - 9-m. ASSIS? * 0 . 

l?IflX>3t#«R*i. ;J>to< t4>*>i»<5WR^ftEtiM-r 

SSSSOf- 5» *Sto c 4 i ftta 4 ? *fj5#Jf i {ecu 

©?'- *©*#££&, 

[Ib*S3] ltB*»><2^-*J»»OTM*a*>i> 

niaAAfMiw 1 . w%<gf£mm&, x>y>ac», % 

A£*v£. &tf»j3fiE <KMt < 4 1 -ot«f C 4 £ 

mtrzmiM i cciass©7*-*©«*m 
[ 5 ] nenni/ ^ - k * * MKt 

0. 

PSaWJtiMMi. x>^>©@«S3t«i. x>i>>0^ 

< t4>— ^ftdOCittMBir^JJOf 1 CC!fl$c©r 
-*©&*#<$. 

t Ib*js 6 ] mmm* mM&m&v#> o . 
f5tBA>3tB&#. (S^Uffijas, «smjSH&ig, a 
txx^^^j&gd^^owgawia©^ < 4 <>— ?gdtr 

C4£i£i&4T*tj!r*Jf 1 KEtt©^- 

♦J . 

>J>^@<g». RA&JSS. 5R5SSE. £AB#||. pjg 
/<*r* ^ * > i>Ha*f|K»*J8£©IR$2l#©58K * 
-f S > y , EGR |»*tf 5 H£© E G R / < A 7W£0> 

i>n. < 4 i>— c tz#®t? zimm i <ciaa 

«. RA£3tS. ©SlfiE. MMQ. SCJfxn ? I A 

$® i tciaa©^- *©«£#&. 
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fJS3A>JllMR#. x>s»iM8», FAfflit. US 
MM*. IttHWBftm. ROTS"*?* 

«D*ft< 4 <>— :>*StfC tZft&tTZtmiM 1 ICC 

tiB*JSi i j mEffl&><?*-*m#wfiWi'A 
WEBAAfiMw. ftffl§©llfi^a^ s^ss. ale. ^^fci 

[sb*JJ 1 3 ) MBAAtttt*, 7ry^a-^B 
ISfflOA7J^- >4<t0 ft « AAMW^- * 4 b . 

ewr a sr u xA-c-jnts ^ r ^ < c 4tc j: o ^4 < 4 

«r«feSft-rSC 44^4T4liS*J!S 1 - 1 2 ©WW* 

-liiKiatt©^- * ©isjg£&o 
[«w©»wassifl] 

[0 00 1 ] 

30 [0 00 2] 

[f£$©ttf«) x>v>*IWW&ii&«:», -e©sw 
KttDr, x>i>^©tt@ («x«. x>y>B<Gk1> 
x> ^>jiS3?©J: 9 to. I8fl+©x^^>©ttjai^x 
>y>©ttJ»tc«f *fi6«*©!aiBFfliii) cc^TSr 

[0003] 

[«§*WBfct/J:^4"r iSSRB] m^?y»»&br 
«^»4x>^<ott»cHT*l!MB*a«Ki6l;'C. 

fc. SW*r**-fe>"W*A-jfc4b'C4>Hr>lW^fflr 
Jb44t^raii*^C4C4«>*4. $6tc. *9 
SD> j< - 9 £ L Tffit> it^ttSJC-b >-^«rtBi 4 4 , 
-b^©3**«9*TO*5 4^F.8!ai<fei;&. 
tc«. !«Aaaia**«iJf 4-fe>^4l/-CJi, 

50 tc. ^WlM^>V>W«ttHiiMttBA>6«M 
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7 h King, ^ ? -fe t mmmetifsitntufi, 

£i+ £B i »n«f fflJS Wdii, @ t ©x > * >tc^r- 
**if. ^<*<. *o«AS* s **-fe>^tti? 

iVi/x^afe^Jitwra^KJ;*), we**** 
ctih^x^m-ritc^ca, m 

0. SfcSfcic. #3t2$tkti, f*tti-c*S-fe 
A^A©$#;*^KS3;ft*NOxi#:&©SI;l:. 

•r z> m%<mn:& m&z twmv * z> * >*t*?& 
&<,>©?. @* ©Jtwrc ©<atetf ms^s-^ m*« 

*t*. ±!20)t££3fe(Dx>^>$lliai{CteW^r-^aj 

i^pI66ic%^x>^>*!fiajfe:tewer- *flt£ 30 
[0004] 

^<4^x>i»©^*KWr^-^«:$ll 

-^iurox^yxDR^ra-r*^-?*. &t£< 

it. *ni«|l&*m&?-*£A:&t|HRi?£7y 

- n®nm&m>T:ffiE.-r i c * *4*iaiT 

^©T**. 40 
[0005] 

r-*f|tfe:fr&©:*te©Jtf&ccot»T§Hil!'r&. 
(C. 5 «rfflt'"C*|^ta&-&x:/5>>Mffll(C 

fee* * r - * «i«*ft*Jipffl c fc x > y >v£j&Vtim> 
»SiwHtepi|«:o^raRiBO'Ct,'<. igiti. x>y 

&mm Mc&mmtmffimmmm 1 0 1© 
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W6nfcx7j"j-* (Bwitr) R0KM*tiitB3 

Sr A t f V 'J > f 4 Otttt^9tCiS&gl«:i»AL . 

z *»« 5 * ft o r aswuct&arr *4v 
^jf*x>i»-c**. MB&Biot*. ttWSMttB 

3 ©«$*8*fi 0^ W|^#**©2i&tt©fii4$IJ 
flHi?-5k©-C'&-5. CV>fflsma.l 0(*, UllK^fJ: 

tca«%nfcx>^>®g-b>1f 1 2 !*5Stf5tERttb 

4 . %mm&± >ti5. ©s^^ia-b 1 6 rfc 

[ 0 0 0 6 ] m 2 ti, wans 1 0 vftmm-rwty 
p i>m-c-&z. wai^s 1 0 it, 9 ■? > ^ ft-fe 1 

la^jstij-rix^^vEii^iijgei;. ©m«E-b> 

[0 00 7 ] 03t*> |5§Ex>y>P^»tlsaKZ)#fiS 

[ 0 0 0 8 ] 04 1*> uifl?- *nm«w>ti«*«rB 
■c i tt»4n:-si&»tt^?:f5ti3 ens©?- J? ( 1 

[0 00 9] [351*, * 7^ - Z.M&me>$i8,tt? 
MSB* 6*1* 3 n4&M©$Sfc*:* (tOfcffiiWJfe 

xmbb», mmtsmK&s&K.u-ii'XEmmit 
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?*BMMMltt) (*£*Ag3tt> KMr^MEfftk 

^smtfetcL-c^-s. m. *e«£i«hi«iit»»fi» 
wc5»w 6f ©ataewr a =r 'J XA-cifct-r seas 

xm& 1 0 Offl) OWt*>*jA** 1 fiftft 

^B£-T* (X^y7l). CCT?. ^A»|IC^>T 
It. W7Ty*ia-^*BB»E)Wjf|Mi4l/T« 



"0" Steffi, - 1" **IB> **6*4l/TIB 

20 rat. HTWDTftwaiEA. iffsiH*«e 

•en*y^«r8i i o r jai* 3 n* or, 

» y&visTmmi ?~ *> rArtiiffS©^- * 

30 J:? tcffis snff . x ■? t* 1 r^fiss n^ig 

r(RA^5lS©ft*il«:*<S!)*i^K. JI^OR^Sl 

40 -7< fm&tBOW *> <X?-?73) . *r©lHf*©IF 
MtVttl/fcfJI. »fli^-#m'IB(* <xy - h« 

74 > , IS^il^iS J: 9'1»S WtUJf 7 t'^;7-5 
itBKiWWflbSf 1 3 tlfc 4 «tfr b T . i^ft^ff £5*7 

50 JftCDZOOttWftSrSlR'r* (Xt"*7*5) . ®(Bt*«!> 
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fl>8<, 4 U 3 ft •STOAiS < «f & 

HMfcKJ:WTfcft{§4 0 BflttOSK**** 
44. fflRSfttettfiWEtSXa-tt-C. HtfiSS!©*® 

#£4$u cft*B2ttf-u-r ^ (^^^76) . 

ft. ffiftBO&sWi, I «X. 2.6£XiE«!#7ii.?t 
XS©#£4/fK>4. CW$. FUt*B 1 tf<W> 

bi*8# i o o mm#tc& % nmtvsoLtc* ^4 

fiX3ft&*Bf*«9 9H4U *ftKJHl1t«©*y- 

feJCi». C0>«fc$K, Bttfmty-hBfteBtfHtr 
CCXttKOB? C 4 OCJ: 9 . BBftKi&Kft lffl|*sjB< 

o r-jEoBA-e. 5 > y-Mc ite^-ofi sgts 
tksaiitt, babj&bwsbb <?r ah 

BB® U;b ) 4^«'JB 4 ® BSAW#fl«lTU& 4 * V 
BOBbfrfctV CftttJcO, eA£»S*ft£'r&fc 20 

AatwwHHS &BB*a MntcftB * ft 

[0012] Wtf, ^T^-AtfHtfOSBlllKMI 
fifc&BBKB*, H9li. »A&f4Stt«&©rtS|J#fiX 
tw-rH-Cab*. COBAigfWftBINi. ttMWK 
S*> 6£B 3 ftfcttflOBtt* , Bti § ftfct*M*sfii£ 

US <«T. «Mtt»*x4fW*> 4. 

? *»IMI»>6 ;vA3ft*«$4««B4BI2«t4tt#* 
Wffit&%& 4 y > #fiic A*Sitt* 

«aei-*<»©"c. ttttttsBBBB. 

tt. BttBttHBflltt. ttBttNffUB, ftWR*«*4 
[0013] B83«*4ttS$te*Btt. B 1 OK** J: 

o k -fe > v > y«*-c* *«»w«*twf«>x > y 

StS > * AA b . * >V> Wt*-C* «ttt4ttBB®tt 
BflmW*:>T^x»-7rt.HBttfc&«*. * 40 
fc. arojfcttBBftBBt*. Hi IK** J:5«:.-b> 
f> 5tt* t>* tffiftttBlBtftox > y >«>B6WB 
tCWT*r-* <ftB«BHB£, *>y>B(HWk0f 
BBBA3BB > * A* L . * >5/> jrHB-C* 

BtBflW&^ry-fi*— SABBBIi. ±Bt/fcB 
A£BftB£tt£4Mt? 47?y^i»-5 ABBfll 4 

his. #*, Q-oowmzm*.* ^^kwsjkp* 

<C»f4B**^<9->f-*wc4ffi**^f /t?>-*w 50 
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jf i&amt Of. §1 1 ftfttHMftJrvBftB* 
JifiXU WfrBO-* ^B»«BK:iiItT& 9 

HO? y S> Y A-A^HJrtw f £&SiSSffi4 </cB5H 
AVBeBOttftB^rtttBL, Sttdlttw f 4*»£* 
tBfMM >^<-V»^B|M>yu- FiQBB** 

6. ££tt^B*£tfffj0Htft£B£OTtt#r« 

«K4*W*A*HMI©«3ftW«B. jO/<-S/»*B* 
CEXtMjOIBfitf B»«BrB^BSw cStfw sr Ofi 

i*. ±jasflwiB«r a 3 (/ xiK j: «BB(k«yrcBff 

Stt££roaw f 4<?>raC5?: *BL^*>"?«>^g 3ft 
». *o, BttSKHMtr^Bdttaw f ti, MBUfT 

->"C¥B»IWctti«Sft"Ct,»4. *&. ^ftBHSMfltrU 
Btt. BCttH(4*BB£B^&B6ft«m«ttHi4B 
*x trtB? < - KM, »ftjLBfl>6ff6n*£M«B 
S4{CS"5^-C. KHBBttfl^6BBvU 
BrttCA*«MB*IWfl1**. (4BBHBBBB. BG 
**HrtS*i|B£B3»»6»*>ft4itt«SI4ftS*x 4^26 
7 < - K«» 5»BBB*6B6ft*«»il«t«:B-s 
l»r. «*WI*BfiAv^B*t3ftfe«tt*1?, BBBtt 

BMBBtUBB. BI&&ti£fttt£tttftt£S ftfe^ 
B««fcT4. <1#)K1 ! 4BaiB-Cli6ft4fts«*4S4 

6»S«OTli8BBrtK:A'S^SS:»dlf .K2^Jfe 
flWBBBBB . mmi&Bto 'J > ^0*5^ 
B|*ltt:A**SW*J, ^ 'J > yKA*BK3i»r *B*. 
TftikMtW&m'smi:' KB^l'XBtUf 6. M, C 
©B»vy>yKA*««©31BB*3e»T' w*Bk* 

^S!4l/'Cl9^rSo (EAiS*4S4tt5ESlWi, ±iabt<:& 
<aflS|5r-<D«4fIiCJ:«J, »A*S*4S©«*fl«rBiiit-C 

[0014] B££ttttBUIBt*. 13 1 2 (CST«fc^ 
«c. ICbteJc^tcBASftteBABABBttBRCW 
A*SMfitlt*B*>&»&ft4flt*BA^SafiA e £P* 
«B A«*f4SF e JCB-*,»-cBBBttlt A e /F e 4# 

[o o 1 5 ] 13 1 3 it, mimnmmft&vftm 

«eEgP*>^fi6ft41tt^»ASSlfi?:-U3l/r. -tOlt 

bb xamsic So aB^m^m*-*' 

[ 0 0 1 6 ] m 1 4 li. |*lgP7 4 - K^<» »BBtM>B 

«c. rtB7^-h-/<^JiS|fSgctt, SBBtttfcBlBB^ 
6B6ft&B8fflK*fc4. «tea«ytBajB^6Bfeft 
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A* U CORft^S < ft* <fc 4K¥aaa< 1 -4 © 
N, *aff*l&P2tit, aAass* 

»- ?JlfflW<&MHMftatMkw f 

ttov, nmt:<cj:*Ma(cli5itt/tti'j:9£, ^ 

•o it^afi^ 1 wafcLrmswwiK:**. c 

B«a2 ic J: i^St«ft>J3tl». WWlbtt«tf 30 
*B«*lft0 1 2©Pf#C*B*'r*. f3U ^H{f^ 
14ft9fe?iOf»di. ¥BB#2e«ofcFNN«> 

^T*«f4CtKj:t). B*3tffc*tt:El&l/c:>Ti> 
* i *-T-;U@Ba»(J>ft{*mS^»w f ifi&t>t>C £ 

Jl>BBflG>tilft*<£at'<S «t 9 left «. 
[0018] Cl±IM</fcB 1 JBtflTK, 
XM iitlias^SfilSgCOT r y a - 5 ^BB«<Z>A^ 40 

*j:9K:fltoPtsivcv*#. c©? 7 y^ 3.-7^0 

BflOftafUfiBli. 1 JUMKHC8ft«C 4 

» - ? bmnmva&mmwi i <t 5 tc^^ nfctt 
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A^-X*MrtW», MBBIfttctoatAaAB&ag 
SrwiS* * v 7 S> * - a - ?;Lt08H®&Mf U&UWt 

- 5? SA^HIffl 4T £7 7 y * - a - -5 JLBBBSB 

a. c©7 t y < -»-*A^BH©*m*B*Wi 
Ty*:t»~9ABBiiiK^&*B«a®*fc. ©7^ 

SBL-rjlJ^-r*. B|19t*. IRA^Sia#tBa!©»flX4 

AaaajMUVt*. aawtawtwta*. ^-*jso 
lai-cttusn/cr- * sstf&aA*^?- f *a 

* - o" - 1" &m) 

A*fflt»&aaifb«affl{t. a*fl*ncai*a«oo«a«r 
rau-cabiw-c. cc.tURwiJtaaiT*. c© 
«x^5na«i*«PK:*>w*«a(keat*, ^saaffl 
•c. jumi&<D!btteWcbk.m. x«. 

1*. Sd^teW-csHiuca^^aiafttaJiHta, ^ 

srwiT'a 7 j'Hr-ib*. c©^s • smm&&& 
it. aAa^BBa«vaa(b«9UitTt»ni>4i>i» 

sitttstcii^^ >T«Att aaattiwcart- s^aa^ 

1 ?4y2X«»AJSSf4S«*g6tcl»-r.S^ga#3ftCX 

4*saiL,rai*ir* 0 aAaaameiRtwifbcra 
MtTWvc^sro*. ±iaL.fc&^a«^i-4Kttii 

aamtairctit. gMft»a*i*. co^g-ffffig 

ftttWaaaawfcMeattrt*, ifasa^s 
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[ot)2 o ] u±m i mm z^mm^t, 

m^x&mtvx^tP. cn\t*fmvncmiZ2ft 
&c4fc<, @2 itcsf j^cc, A>ftHMM>&g&p 
jge^i or ^ - ?< > y Ltfi£tt7*=r y 

XAK J: 0 SSfbO, »^<-'/? ^SNPSSfbl*. 
mAtfi#W¥$-9 1 1 i 54Tfi;liori»4J:? 

©«rMi*H>tS^»^<b«i6]4*ili&rSigi or? 7 

< 4 4>hssi<7>^ »<- v TOttoftftftttett 

m-t t> * ymmtimt * c £ n? ^> r 

J:^. ±120fc|l|ttHHri*. «|I**®:*tS> 

4~*~y}i>mt&w*m2 2 <i> ktvtj: 

(DP 7 V 4 ~ » - v )l>®9&mv$f&bX<,>i>ifi. V v %> 

4 - *- =/ ^|EiR8^#B&«*^teWcPB«st\ic: 4 

tt<. flit*. 02 2 (2) XI* (3) (CSfJ;^, 
?*BBP©Wrt*ft]#L-cm* 

iimt&mvi&tmtiittz <fc ^ conusor *> 

iSfbt^xl*. A^flHttMM**. &M^$K0<*1ej» 

ffcat. Mac ^*-<?t 0 r bassis, t*Mtf#& 

X«!I2feII#tE&S:, «ft91K{|»<bx> £»tNNC4»tt& 

~ » - ? jH5]B5«r^-r-5«4 wriftB or 

■c*«pjgfe^Ri*, ^JSBti:p&e<?*i*<:4#<, 
x> ^owskbt *t*- * r-fcuaff*©*®? J: 

JWU^-JW^aK 4 4>— 7«rA^$8ir47 r 
^ J .-7^@BS8Br'«£€0-C«>J:< ( 192 3 MS. *0 
I* b >l t>&8i&iLW£?t1iilX?>7 7 1> 4 z- a - ?>UB 
BBO-flfc^OTl-'i. ) , 4fc. x.>*J><Dim&. 

ms?:, tmesis, BaiBBBBB (^arnsg) ft 

t>'i>^> A Jf - h &«HIfllHn<!>4>& < 4 fc— ?£A 
aWB4T4:>T?>.f-»-7 jUBKffl-cttt* o r <> J: 
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hl7V4Z.*-y>\,m&WV>-ft$: : *\ J X\,>i t > , 

curbbbbk*. ttas^i>5> 
A^twit-r * 7t^^»-7 juHtttH-cfloe or <> 

J:< (02 «B(»ft5ei«BB9A«tt£1'&7 
T^ 4 i=,-^^@»S^<D-f<«:jSOrt».2>. ) . * 

BS8«rlt«0r«>J:< <H2 6#P3. *@tt»fSStt 

tt£fli£-r£7 T^^^^-^^BSsfflc^-^^or 

tt. acX^O y hJ^<JL-7'K^>U<4fe-'P*A^ 

^B4-r*7 7 -*-7*BBfflrftt*or t J: < 

20 o.--7^B»Sffl«)8IJ»0< : &' : SOT:^*. ) , 

s. ie^Hasmn. j&wt«, &&*}W<b7tt-i 

< 4 A*tS4Ri-r *7 t V < ^ ^ - ?*BRHH 
T'*5lor«>J;< (112 8m *0«glrt"@8^X> 

<^^.-7^B»SP©-04«:inO-Ct^<, ) . S 

30 ^OS*. X>V>B<£». XDyh^BS. 

s. tena^AP^^iftjs. fli^ajD^xjas. *fi*i 

77^^x J .-7Jl>BB»arit^L'-CiJ:< (0290 
ag. *Bliftt!ifXr AKfcW^gt^^+ocss N 
0 x f&frOS.i Jt^-T ■5 > 77 5>^^*-5- Jl-BBSffl©- 
9te*LX*,>Z. ) . $?>K, x>^><f>^!g<i4*f * 
ttfflacMMSffliliffi*. B^#OJKtt. itJ£. "f RB 
B. WJS^<Djg&€>tfl7 r -*«)^< 
A^ttBiTTi 7y^^»-7 Jl'BBSiB-C'ltJg OT <> 
40 J:^ (B3 0#W, *B«. filffl^©)SlS!fffi(ii*m* 
T -5 7 t t> 4 - * - -7 kmmv>-W &h 0 r (, > 
^. ). 
[0 02 1 ] 

[ WM>®& ) OhlftB b tc J: ^ «:*%B toft* x > i> 
*Jj»K *» I » r . HfiSlK 7 > - * 4 o-c ©x > y > ©tfSR 

tcBr^T 1 -^?:. i>%<4*>, •enti*a%.5ig»7 c 

- * *A*)tiS$R4Tr 47 7 ^ 4 - - 5;UBKffl*ffl^ 
TO "ClKSf -SO - ?. *r#/<7^-'J'40'CB(,»4f ; -i'W 
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T?* i<OV, '&miB>t5jt - * 4 bxmi'&C t*m 
flK » £ t &g## ^ ti r - * 3? "b >1f-S:ffl<, »TT|5J 

;wafR£&jHk* * c i«i-ca? 40!>-c. 

SK >1f£§SM < U h 4 » ^ SfcHt ST* 

l»SOffiffl±©«iH!j!»i«> -»!texT7 n > - * egMSHj* 

*#&tc j: tux. -cam? * c 4 •? fc , 
•uwwwra* > v > ha z&nmi u 

*4#UW *a**»»i|itt: * * <fc ^ tc & * ©-C. 
m a, x > y >fl?«*^*4*wn«iBrt ub fttwa 

fc. §B*«5{a*&*tt*#i'4KJ:4itf:. 

Si^i^ >OMti$AiiM-?l.> x ?£g t, T I > fc h * £ & 
ft*. J:01fl^<ttt«T*C4*i-c**J:}K:«*4 
tOJWttiW*. 3 etc. tfr*a6t^£«&E;#£fc: 
J^l*. W»©x>5»^*Kr* -2.fi, /J\<*<. £fli 

ft« W S3?. <fc»J MM >x > * >»JiJll3>i3ISfe(C £ * 4 

nt*. x>y>0S*5^4<DITO:<fcO, fl'fi£*-<* 
Cffi«%b4ftMWi9fltt«, •»«!>*>:»«!> 
a<E«l63-ttTCll*J: < MTC0 9<Ctt*t<,»9ft 

mtmi. ffc, fS*J!S i o (cfMtttftttiejrt 

£C fe W 4 y<D|fe'A^®B<D^ **tk&iterr 4 c 
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(57) Abstract: 

PROBLEM TO BE SOLVED: To easily use arbitrary data 
of a state of an engine as a control parameter by 
estimating data of the state of the engine as the 
control parameter by using a fuzzy neutral network 
making a plurality of data different from the data (j? 
as input information. 

SOLUTION: In an estimation of intake air amount, 
for instance, input information on an average 
between one stroke, lowest intake pressure and 
engine speed is divided into each membership 
function in an antecedent part up to first to 
fourth layers of a fuzzy neural network provided 
with six layers of processing layers and 
parameters showing a center location/inclination 
of a sigmoid function are made coupling 
coefficients. In a consequent part, input 
information is divided into fuzzy rules 
corresponding to the number of the membership 
function of the antecedent part, outputs of these 
fuzzy rules are expressed by each coupling load, a sum of product with grades of 
the antecedent part membership functions corresponding to each coupling load is 
determined, and this value is outputted as an estimated value by a method of 
elastic center of a fuzzy inference, that is, as estimated intake air amount. 
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